Mice of different laboratory strains have been found to exhibU characteristic differences in activity in a variety of measuring situations (e.g., see Fuller & Thompson, 1960; McClearn, 1968; McCleam & Meredith, 1966; Wimer & Fuller, 1966) . There are indications that different measurement techniques may actually provide indices of different types of activity (Guttman, Lieblich, & Naftali, 1969; McCleam, 1959 McCleam, , 1968 McCleam & Meredith, 1964) . Although the most common technique involves determination of exploratory activity in some sort of arena or "open field," there are indications that one may differentiate activity into locomotion (general ambulation) and exploratory (investigatory) behaviors (Foshee , Vierck, Meier, & Federspiel, 1965 , Vanderpool & Davis, 1962 . Foshee et al (1965) re port that investigation by mice of a specific object shows a different, more rapid rate of decline than does locomotion. They conclude from these findings that contact with a single object at the end of the runway is independent of locomotor activity throughout the runway. However, sinee in their study the opportunity for exploration, as measured by contact with the single obiect, was restricted to the small area at one end of the runway, this interpretation might be questioned. It is possible that object contacts and runway locomotion are both manifestations of the same investigatory activity but that, with much more area to be covered-with any of a multitude of possible stimuli to be investigated-overall runway aetivity would be expected to persist at a higher level than contact with any single object or place within the apparatus. If the differences between the two activity measures do not persist, when there is similar or equal opportunity for both types, then this dichotomy into "exploratory" and "general" activity might weil be considered a function of apparatus rather than S variables.
Strains of laboratory mice may be ranked according to total amount of activity, and the importance of genotype in determining locomotor and exploratory activity in novel situations has been demonstrated (DeFries & Hegrnann, 1970; McCleam, 1959 McCleam, , 1960 McCleam, , 1961 Thompson, 1953 Thompson, , 1956 Vanderpool & Davis, 1962 (McCleam, 1961; Mordkoff & Fuller, 1959) , to scores comparable to that of the most active parent (DeFries & Hegmann, 1970) , to values that exceeded those of both parents (Bruell, 1967) . Changes in the level of activity produced by each strain when tests were repeated over several days also have been interpreted as manifestations of genetic determination of behavior or of genetic-environmental interaction (Brookshire & Rieser, 1967; Dixon & DeFries, 1968; Weir & DeFries, 1964) .
Whereas the importance of studying the genetic contribution to behavior in other than highly inbred laboratory strains has been stressed (Bruell, 1967) , relatively few studies include noninbred wild-type (Wolfe, 1969) , 1964) .
This study had the dual purpose of: (1) determining the relative stability of object-directed investigatory activity and locomotor runway activity in a situation providing more nearly equal opportunity for measuring both types of responses, and (2) gaining further insight into the nature of the genetic contribution to activity differences by using two laboratory mouse strains, one inbred and one noninbred, and their hybrids, METHOD Forty-two adult male mice were placed, 15 min daily, for 7 consecutive days, in a runway device of the same general dimensions as that used by Foshee et al (1965) . The runway was 33.5 in. long, 4 in. wide, and 4 in. high, with three photocells and light sources aimed across the runway in the center and 7 in. from either end, respectively. However, instead of an object at one end, there was an array of 16 "free form" metal objects spaced evenly along one side. These were electrically insulated from the metal floor. The objects were designed such that there was insufficient space between them and the glass top of the runway for climbing. Physical contact by the mouse between the floor and any object cornpleted a transistor trigger circuit which drove an electromagnetic counter. Interruption of a light beam also resulted in a count on an electromagnetic counter. The apparatus was dark except for the red lights aimed on the photocells. Counts were recorded from each of the counters at 5, 10, and 15 min after the session began. The runway was enclosed d uri n g testing in a sound-shielded box with low-pressure forced draft ventilation.
The Ss were housed in normal plastic laboratory cages in groups of six or four. They had continued (ree access to food and water. Light cy cles were those of normal daylight and dark, provided through a skylight, with room lights on during normal working hours. All Ss were run during midaftemoon.
The strains investigated were CF1, the mean activity scores and variances for C57, CF1, and hybrid Ss are 55.6 (126.8), 70.7 (485.4) , and 69.9 (150.5), respectively. These variances are not heterogeneous at the .05 level, using the Fmax test. However, it is noteworthy that the variance for CF1 Ss is over three times that of either of the other two groups. The variances for daily performance are shown in Table 3 . Only those variances for Days 3, 4, and 5 are heterogeneous at the .05 level or better. The hybrid Ss most nearly resemble the C57s in variability, whereas they are closest to the CF1 Ss with respect to level of locomotor activity.
With respect to object contacts, the variances are significantly different (p< .01) on Days 1, 2, and 7. The hybrid Ss produce less variability than the other two groups on Days 1 and 7, and less than the CF1s on Day 2. In terms of absolute variance, the hybrids are consistently less than the CF1 and C57 Ss on all 7 days. This is in direct contrast to variability for light beam erossings, where C57 and hybrid variances assurne no definite order but are both consistently lower than that for CFl animals. It is noteworthy that, whereas the hybrids tend to have lower variances, they have a higher level of object contact activity than the other two groups.
The variances for intrasession time periods are given in Table 4 . There is significant heterogeneity (p < .05) in Period 3 for light-beam crossings, and in Periods 1 (p < .01) and 3 (p < .05) for object contacts.
The initial contention that runway locomotion and object contact both might be considered as exploratory activity, artificially dichotomized by measurement techniques, is not borne out by the present data. Rather, even with greatly inereased opportunity for object investigation, a different rate of ehange over exposure time persists between investigation of specific objects and locomotion in a runway. Although showing some initial decline, run way locomotion remained relatively stable over time for all three groups, whereas object investigation declined, at least for two of the groups, at a more rapid rate and Table 3 Variability (S') of Locomotor and lnvestigatory Activity Day either strain, This resulted in a significant interaction of Day by Strain by Type of Activity (p< .01). For CF1 and C57 Ss, the initial decline in activity is more precipitate for object contact than for light-beam crossings. There are significant Day by Type of Activity interactions for the two strains (p< .001, p< .025, respectively), but not for the hybrid Ss. There is also a very interesting and consistent rise in both object contact and locomotor activity of all three groups on Day 6. However, it is not statistically significant.
All Ss showed the usual intrasession decline in both types of response (p < .001). In this respect, the CF1 and C57 mice had virtually identical ch anges in response rate, while maintaining their same relationship with respect to activity level. The hybrids, on the other hand, start at a comparable level of activity but show less rapid decline, resulting in an interaction between strain and time period within sessions. As may be seen in Table 2 , the hybrid Ss maintain a higher activity level than the CF1 and C57 Ss in the later time periods. The hybrids and CF1 animals tend to show a greater intrasession decline in light beam crossings than in object contacts, while C57 Ss exhibit similar reductions in both types of activity within sessions (p < .05). [The Type of Activity by Intrasession Time Periods interaction was significant for hybrid and CF1 groups (p< .001), but not for C57 Ss.] The variability of the three groups is of interest from the genetic standpoint: decreased variability of the hybrid mice could be interpreted as another indication of heterosis with respect to activity. A finding of differential variability in the strains and their hybrids with respect to the activity measures would substantiate for yet another activity measure the role of genetics as adeterminant of mouse activity, and different erderings of the groups with respect to their variability in the two types of measurements would support the notion that two different types of activity are actually being measured.
With respect to light-beam crossings, C57BL/6, and hybrids resulting from crossing C57 males with CF1 females. There were 14 male mice in each of the three groups.
RESULTS AND DISCUSSION The results were analyzed using a mixed design analysis of variance (Lindquist, 1953; Winer, 1962) . CF1 mice were found to have higher overall activity level than C57s (p< .05). Mean activity counts per 5-min interval are shown in Table 1 for locomotor (light beam crossings) and investigatory (object contact) activity. This is contrary to the reports of other investigators in which C57 animals are consistently more active than other strains in most types of activity (e.g., Guttman et al, 1969; McCleam, 1959 McCleam, , 1960 McCleam, , 1968 Thompson, 1953 Thompson, , 1956 Wolfe, 1969) . These results are also at variance with findings from the single-objeet situation (Foshee et al, 1965) in which CF1 and C57 mice were comparable in their object contacts. The hybrid animals registered more of both types of responses than did the C57 mice (p < .001), but were not statistically different from the CF1s. Dixon & DeFries (1968) report intermediate open-field activity for hybrids of Balb/cJ and C57BL/6J parents, Both object contact and light-beam crossing showed a significant decline in activity between (p < .001) and within (p< .001) sessions. These changes in activity over days may be seen in Table 1 . The decline is relatively gradual for CF1 Ss, but shows a sharper decrease for C57s and hybrids. Note that, whereas the hybrids are essentially the same as CF1 mice in terms of light-beam crossing, their initial rate of decline most nearly resembles that of the C57 strain. The scores from Table 1 show a similar relationship in object contact responses between strains. The hybrids are again very similar to the C57 strain in the initial rate of responding, but maintain a higher level of object-investigatory activity than The extent and time course of both of these activities appear to be partially a function of genetic variables, which may combine to present behavior unlike that of either parent. The CF1-C57 hybrids exhibited a level of general activity comparable to that of CF1 mice, but most closely resembled the C57BL/6 strain in their initial rate of decline and in their variability. Also, they maintained a higher level and lower variability of investigatory exploration than either of their parent strains. Thus, we may infer the strong prob ability of both directional dominance and a heterotic effect. Heterosis in measures of activity has been reported for wheel running and for exploratory activity (Bruell, 1964 (Bruell, , 1967 . The present results support these findings in terms of investigatory behavior as measured by object contacts, but not in terms of locomotion in a runway. This is consonant with the idea that the two types of behavior measured in this study-investigatory exploration and general locomotor activity-are, at least in part, manifestations of different determining factors.
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